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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim l]An antenna system which receives an electric wave from a satellite and outputs 

latitude of a receiving place, longitude, and advanced position data. 

A portable remote terminal which edits a character, a number, and a figure which were 

displayed on a display with a light pen and in which a document and program creation are 

possible. 

Magnetic media with which this portable remote terminal was equipped and which 

memorized an investigation item beforehand. 

A timer which clocks time and outputs temporal data. 

A video camera which carries out video photographing of the subject of search, and outputs a 
video signal, and a portable telephone transmitted and received to a radio dial-up line. 
An analog-to-digital conversion circuit which is the field research data acquisition system 
provided with the above, and generates still picture information from said video signal, A 
synthetic circuit which combines this still picture information, said position data, and 
temporal data, and outputs a composite signal is provided, Said position data is become final 
and conclusive with said antenna system in a position which observes a subject of search, 
Carry out video photographing of the subject of search with said video camera, reach a video 
signal, and said analog-to-digital conversion circuit generates said still picture information, 
Become final and conclusive temporal data at the time of investigation with said timer, and 
said composite signal is become final and conclusive from settled temporal data, position 
data, and generated still picture information, Observational data which creates a comment 
about a subject of search with said portable remote terminal and a light pen, and consists of 
said composite signal these-become final and conclusive and a comment is memorized to said 
magnetic media, and said observational data was transmitted to a radio dial-up line by said 
portable telephone if needed. 

[Claim 2] An antenna system which receives an electric wave from a satellite and outputs 

latitude of a receiving place, longitude, and advanced position data. 

A portable remote terminal which edits a character, a number, and a figure which were 

displayed on a display with a light pen and in which a document and program creation are 

possible. 

Magnetic media with which this portable remote terminal was equipped and which 

memorized an investigation item beforehand. 

A timer which clocks time and outputs temporal data. 



A video camera which carries out video photographing of the subject of search, and outputs a 
video signal, and a portable telephone transmitted and received to a radio dial-up line. 
An analog-to-digital conversion circuit which is the field research data acquisition system 
provided with the above, and generates still picture information from said video signal, A 
synthetic circuit which combines this still picture information, said position data, and 
temporal data, and outputs a composite signal, Establish a magnetic needle meter which 
measures magnetic bearing on geography, and said position data is become final and 
conclusive with said antenna system in a position which observes a subject of search, Carry 
out video photographing of the subject of search with said video camera, reach a video signal, 
and said analog-to-digital conversion circuit generates said still picture information, Become 
final and conclusive temporal data at the time of investigation with said timer, and said 
composite signal is become final and conclusive from settled temporal data, position data, and 
generated still picture information, Magnetic-bearing data of bearing of the exposure axis of 
said video camera is become final and conclusive with said magnetic needle meter, A 
comment about a subject of search is created with said portable remote terminal and a light 
pen, Observational data which consists of said composite signal and magnetic -bearing data 
which were these-become final and conclusive, and a comment is memorized to said magnetic 
media, Said observational data is transmitted to a radio dial-up line by said portable telephone 
if needed, and a computer formed in a remote place received said said observational data via a 
radio dial-up line. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a field research data acquisition system, 
especially the investigation data collecting apparatus in the outdoors which combined the 
landscape image with digital data. 
[0002] 

[Description of the Prior Art] In the sampling extraction by field research, an investigator 
brings the map and memo pad of 1/25,000, it checks that a direct going and subject-of-search 
thing is in a certain portion in the map, and the subject-of-search place of the area A, and the 
seal of a point or a round head is written in the corresponding section on a map. The number 
was given to the corresponding section into which the seal of a point or a round head was put, 
the number was copied on the memo pad, and the comment about a corresponding section is 
filled in. They are another areas B and C about the same investigation... It carries out at each 



place, and enters collectively on one map of 1/25,000 later, and a distribution map which 
distribution of the wide range understands at a glance is created. Every place region A, B, and 
C ... The memo pad containing a number is arranged in order of the consecutive numbers of 
continuation, taking care that the comment about each survey point does not become a 
number difference, and is packed into the comment book of one sheet or one volume. 
[0003] 

[Problem(s) to be Solved by the Invention] In the sampling extraction by the conventional 
field research, since it investigates by bringing a map and a memo pad, according to the 
environmental circumstances, a map and a memo pad may be damp, or it may become dirty, 
and an entry position may become unknown on a rainy day. The reference number was 
********^ ec j^ anc j there was f ear G f destination of a comment getting confused on a 
comment book. When collecting into synthetic broader-based data from the individual data of 
an every place region, many time and labors are spent on collation with each partial map, and 
arrangement of data after the data sampling with the still greater labor therefore. The data 
which gathered was enough, and since reliance was also only digital data, it was scientifically 
weak as material evidence when clarifying legal responsibility. The field research data 
acquisition system by this invention increases the efficiency of data collection work [ in the 
outdoors ] by leaps and bounds by using a video camera and personal computer peripheral 
equipment as a terminal, combines image data with numerical data, and realizes the system 
which has depth in the amount of information. 
[0004] 

[Means for Solving the Problem] In this invention, with a GPS device and a light pen, a 
document and a portable remote terminal in which program creation is possible, Magnetic 
media with which this portable remote terminal was equipped and which memorized an 
investigation item beforehand, and a timer, A device which consists of a video camera and a 
radio portable telephone is used, and an analog-to-digital conversion circuit which generates 
still picture information from a video signal, a synthetic circuit which combines this still 
picture information, position data, and temporal data, and outputs a composite signal, and a 
magnetic needle meter which measures magnetic bearing on geography are established. 
[0005] 

[Function] Become final and conclusive position data with a GPS device in the position which 
observes a subject of search, carry out video photographing of the subject of search with a 
video camera, and a video signal and an analog-to-digital conversion circuit generate still 
picture information, Become final and conclusive the temporal data at the time of 
investigation with a timer, and a composite signal is become final and conclusive from settled 
temporal data, position data, and the generated still picture information, Become final and 
conclusive the magnetic -bearing data of the bearing of the exposure axis of a video camera 
with a magnetic needle meter, and the comment about a subject of search is created with a 
portable remote terminal and a light pen, The observational data which consists of the 
composite signal and magnetic-bearing data which were these-become final and conclusive, 
and a comment is memorized to magnetic media, observational data is transmitted to a radio 
dial-up line by portable telephone if needed, and the computer formed in the remote place 
receives observational data via a radio dial-up line. Even if it does not go to the spot, a 
specialist can analyze the present condition by computer formed in the remote place. Since the 
specialist does not need to go to the dangerous spot, a lot of investigation can perform him 
easily. Since position data, image data, and digital data are combined and it is obtained 
simultaneously, it can use also as legal data of evidence. 
[0006] 

[Example] Next, the example of this invention is described with reference to drawings. 
Drawing 2 is an outline view of the device which performs the field survey in the outdoors 



concerning this invention. The antenna system 1 of the GPS receiver with which the device 
which performs the field survey in the outdoors receives the electric wave from a satellite, It 
comprises the main part 10 of the notebook type computer (personal computer) which 
equipped the side front with the display 2, the digital camera 30, the magnetic needle 1 1 [ a 
total of ] that measures the direction from magnetic north, and the cellular phone 35 in which 
radio use is possible. 

[0007] the notebook type computer 10 is small at a thin shape - carrying - it is easy, and this 
main part 10 and antenna system 1 are a RS232C cable, and the digital camera 30 and the 
cellular-phone cellular phone 35 connect them by a predetermined cable. The main part 10 
builds in a small disk drive and an IC card reading- and- writing device, and can equip with a 
disk or an IC card. Hereafter, an IC card is explained to an example as a storage which 
memorizes the digital map and program of basic data. The field research data collection 
station 19 with GPS consists of these antenna systems 1, the main part 10, the digital camera 
30, the magnetic needle 1 1 [ a total of ], and the cellular-phone cellular phone 35. 
[0008]Now, GLOBAL POSITIONING SYSTEM (GPS: all the earth position grasping 
systems), Wherever it may catch the electric wave of three or more satellites and may be in [ 
of the global ground, marine, and the air ] out of 24 satellites launched by the universe, it is a 
system which can know its exact position in real time. The position (latitude, longitude, 
altitude) and information on time are transmitted from each satellite.The antenna system 1 
receives the signal about a position with a time signal, two or more balls which made distance 
from each satellite the radius are created, and the intersection of these balls serves as its 
position. If four sets of satellites are receivable, the latitude on the earth, longitude, and an 
altitude can be measured. This latitude, longitude, and an altitude are the positions of the 
antenna system 1 (themselves). 

r00091 Drawing 1 is a detailed block diagram of a device and the field research data collection 
station 19 with GPS which realizes the field research data acquisition system concerning this 
invention. The electric wave from a satellite is received by the antenna system 1, and a 
position signal is sent to the central arithmetic unit (CPU) 4 from the antenna system 1. The 
antenna system 1 is provided with a calculation function, creates the ball which made the 
radius distance from four sets of satellites, and computes one intersection of these balls. The 
antenna system 1 outputs this intersection as the latitude on the earth, longitude, and altitude 
data (Xi, Yi, Ei), i.e., a position signal. The antenna system 1 and CPU4 are connected by the 
RS232C cable 17. 

[0010]It is IC card 6 (the case where it is an IC card reader is explained) which set 
information, including latitude, longitude, an altitude (Elevation), etc., as each position 
(coordinates) on a map beforehand. That is, it is the digital map data which had determined 
latitude and longitude on the map internationally and was electronized. These days, the optical 
disc and floppy disk (FD) of the digital map which covered the whole world from the special 
company of each country are marketed globally. Although the additional remark landmark 
etc. are recorded on IC card 6 besides GPS data, time, a comment, and a memo can be added. 
A position signal is processed by CPU4 using the program in read-only memory ROMS. 
Together with a map, CPU1 is plotted, overlaps on a digital map and displays the computed 
position point on the coordinates which consist of latitude on the display 2, and longitude (it 
is the same as the usual car navigator). 

[001 l]It shall be provided although the antenna system 1, the main part 10, the digital camera 
30 for videos, the cellular phone 35, and the cell that supplies electric power to the display 2 
are not illustrated, either. Were controlled by CPU4, and select the menu on the display 2, it 
was made to have performed various programs, or to start and end, and the light pen 3 equips 
the tip part with the click button which directs decision of each instruction step. CPU4 uses 
RAM7 at the time of the operation and various kinds of operations which combine a position 



signal with map data. An output is possible for the data in RAM7 and IC card 6 to the various 
external computers 21 via input/output device 1/09 if needed. The timer 23 is carrying out 
firm output of the highly precise time signal to CPU4. 

[00 12] In addition to the above-mentioned map data, IC card 6 is provided with the data table 
showing what is investigated how in the next tables 1 and 2 beforehand programmed by 
computer 13. The data table of Tables 1 and 2 can be created in the computer 21 grade of an 
information center using an IC card reading-and- writing device. The digital camera 30 is the 
usual television camera, and can carry out video photographing of the scene of a survey point. 
The tape recorder 32 requires the video image of a scene on recording via the interface 34. As 
for a video image, a still picture is generated by the analog digital converter (A/D conversion 
circuit) 31. It is combined by the position signal (Xi, Yi, Ei) and the synthetic circuit 33 from 
the antenna system 1, and the still picture information of this DEJITA is stored in IC card 6. It 
is combined by the position signal (Xi, Yi, Ei) and the interface 34 from the antenna system 1, 
and the video image of a scene is stored in the voice recording field of the tape recorder 32. 
[0013]The cellular phone 35 consists of the ten key part 38, the modem section 37, and the 
dispatch part 36, has a function as a usual mobile phone simple substance, and can transmit IC 
card 6 and the data in RAM7 to a radio dial-up line by the instructions from CPU4. The main 
part 10 uses the cellular phone 35, and data receiving is also more possible for it than the 
exterior of a radio dial-up line by operation of CPU4. Apple Computer "NEWTON" is used 
for the display 2 which constitutes the main part main part 10, the light pen 3, CPU4, ROM5, 
IC card 6, RAM7, 1/09, and the timer 23, for example. The GPS receiver, the magnetic 
compass, video camera, and cellular phone which are marketed are used for the antenna 
system 1, magnetic needle a total of 1 1 digital cameras 30, and the cellular phone 35, 
respectively. 

[00 14] Since it measures of which direction magnetic needle 1 1 [ a total of ] photoed the 
scene, display magnetic north (0 times) is aligned with the optical axis direction of the lens of 
the digital camera 30 and a magnetic needle always turns to the north of geomagnetism, The 
direction of a field of view of the digital camera 30 (magnetic bearing, MH) can read in the 
difference of a magnetic needle and display magnetic north by viewing. Next, the contents set 
as IC card 6 about each investigation when it was the landslide investigation in the outdoors 
are explained. 
[0015] 



[0016] 



[0017]The case where safe investigation of a bank or a bank is conducted at the time of rise of 
water of summer is actually explained. An investigator brings and assigns the field research 
data collection device equipped with this IC card 6, and goes to the bank of Tonegawa of the 
area A (Ryugasaki near [ for example, ]). 1/25,000 of the maps of Kanto which each 
investigation item (the numbers 1, 2, and 3 and ... the data of correspondence is unentered) of 
the data table of Tables 1 and 2 is memorized by IC card 6, and includes Toride may be 
memorized. After arriving at Tonegawa's bank, the main part 10, the antenna system 1, the 
digital camera 30, and the electric power switch of the cellular phone 35 are turned on, and 
GPS (all the earth position grasping systems) is operated. On the display 2 of the main part 
main part 10, the position which actually stands for the investigator is always expressed as a 
round dot seal etc. like the usual car navigator. 

[0018]an investigator -- point attainment of a river -- if it carries out, click operation of the 
aggressiveness button key of the light pen 3 is carried out, and an incorporation input is 
directed. CPU4 incorporates the time which includes the present position (always expressed 
as a round dot seal etc.) for a date the what times east longitude and what [ north latitude ] 
times from the antenna system 1, respectively, and it records it in the above-mentioned table 
in IC card 6. an investigator — the situation of the water-contacting area of a bank - water 
nature, the existence of collapse, etc. - a comment - it enters by carrying out and the scene 
considered to be important with the digital camera 30 is photoed in video. Although this video 
image is automatically recorded on the tape recorder 32, the days-and-months time from the 
timer 23, the what times east longitude from the antenna system 1, and what [ north latitude ] 
times, altitude data is added to this video image by I/F34, and is simultaneously recorded on it 
by the voice recording field of a tape. 

[0019]Click operation of the button key which incorporates a still picture is carried out, the 
important portion of the video images is digitized in the A/D conversion circuit 31, a still 
picture image is generated, and it records in the above-mentioned table in IC card 6. And an 
investigator reads 270 magnetic bearing (MAGNETICHEADING) in the direction which the 
digital camera 30 had turned to, enters with the light pen 3 like a comment, and records in the 
above-mentioned table in IC card 6. If there is an investigator with necessity, as shown in 
Tables 1 and 2 in addition to photography of the scene of a western direction, he does video 



photographing also of for [ of the direction of plurality ] north directions, the east direction, 
and the situation of a Namikata-oriented bank in identical time at the same point mostly, and 
can record on the form of image data in a similar manner. 

[0020] CPU4 regards it as under measurement of the time, and if there are return directions, it 
will be made into the measuring finish of the time, until it incorporates, it judges the number- 
of-times pause eye of an input and there are return directions (established input). If the data 
stored into IC card 6 becomes and a symbol display is carried out about each measuring spot 
from the longitude latitude and the altitude which are the contents of Table 1 and Table 2, the 
observation scene in the position, its direction of a field of view, and time, it will turn into the 
observational data Gi (Xi, Yi, Ei, Si, MHi, Ti). The flow of a river and the video image of 
scenery which moves are recorded in parallel with the tape recorder 32 separately [ a still 
picture ]. 

[0021] Now, on the map of the Geographical Survey Institute of 1/25,000, when 1 mm is 
increased 25,000 times, it is 25000xl0(4th [ -] power)m=25m. On a actual map, since it 
becomes the same width as what did write-in work with the pen whose thickness is about 1 
mm as a matter of fact even if the thickness of a pen or a pencil is 1 mm or less, it is thought 
that a landslide investigation position can distinguish and enter in a 25 -m error span. 
[0022]Now, the antenna system 1 outputs the data of a second bit for 41 minutes, 05 etc. 
seconds, etc. 35 minutes and 40 seconds, and north latitude 35 degrees east longitude 135 
degrees as a position signal, for example. 1 time is 60 minutes, and since 1 minute is 60 
seconds, it has been 3600 seconds once. Since 1 nautical mile is 1852 m in 60 nautical miles, 
1 time on the earth is set to 60x1852 m. The distance for 1 second is (60xl852)/(3600) =1852 
/ 60= 30.86 m. the output data of the antenna system 1 of the display accuracy of the display 2 
is one second bit in a geographic coordinate here -- it is set to 30.86 m from things, and is 
mostly in agreement with 25 m of the entry accuracy in the map of the Geographical Survey 
Institute of 1/25,000. 

[0023]now, the case where the engineering-works specialist who does not require it with the 
map of the Geographical Survey Institute of 1/25,000 there even if a landslide birthplace point 
is recorded in about 30-m accuracy, and an administration person in charge see ~ Kawamuki - 
- like this - or - a border between prefectures, Chiba Prefecture, and Ibaragi Prefecture - the 
important judgment which it is is difficult in many cases. However, if there is image data of 
the scene of Table 2 in addition to position data, it glances, and ****** is attached [ in which 
prefecture side it is, and ], and the specialist of the way can determine measures. Since it 
understands in which direction there is any direction of a field of view of the image data of a 
scene by magnetic bearing, he can understand well also for the specialist who analyzes at 
other places so that the status information of a spot may be in a actual site survey. 
[0024] When required for the time of observation of the landslide situation of the bank by rise 
of water gathering, or an emergency notice, the investigation data of recorded IC card 6 and 
the contents of Tables 1 and 2 can be transmitted to the computer 21 of an information 
gathering center via the cellular phone 35. The measures adapted to a local situation can be 
prepared or implemented in the center. In another investigation, when investigating 
abandonment of the unjust industrial waste to a dry riverbed, for example, When not only the 
abandonment distribution but the abandonment spot is discovered, the observational data Gi 
(Xi, Yi, Ei, Si, MHi, Ti) of longitude latitude, an altitude, the observation scene in the 
position, its direction of a field of view, and time can collect correctly. The collected 
observational data Gi deserves being legally adopted as material evidence at the time of the 
measure. The field research data acquisition system of this application is applicable to 
distribution investigation of animal vegetation, housing distribution investigation, an 
employee's habitation distribution, a student's habitation distribution, road repair 
investigation, geology, geographical feature cloth investigation, etc. 



[0025] 

[Effect of the InventionJAs explained above, with a GPS device and a light pen A document 
and the portable remote terminal in which program creation is possible, The magnetic media 
with which this portable remote terminal was equipped and which memorized the 
investigation item beforehand, and a timer, A video camera and the analog-to-digital 
conversion circuit which uses a radio portable telephone and generates still picture 
information from a video signal, The synthetic circuit which combines this still picture 
information, position data, and temporal data, and outputs a composite signal, Establish the 
magnetic needle meter which measures magnetic bearing, and position data is become final 
and conclusive with a GPS device in the position which observes a subject of search, Carry 
out video photographing of the subject of search with a video camera, reach a video signal, 
and an analog-to-digital conversion circuit generates still picture information, Become final 
and conclusive the temporal data at the time of investigation with a timer, and a composite 
signal is become final and conclusive from settled temporal data, position data, and the 
generated still picture information, Become final and conclusive the magnetic-bearing data 
which observed bearing of the exposure axis with the magnetic needle meter, and the 
comment about a subject of search is created with a portable remote terminal and a light pen, 
Memorize the observational data which consists of the composite signal and magnetic-bearing 
data which were these-become final and conclusive, and a comment to said magnetic media, 
transmit observational data to a radio dial-up line by portable telephone if needed, and 
account observational data recovers to the computer formed in the remote place, It analyzes. 
Since exact investigation data and the images of local information are collected in this way, 
information content of collection data improves by leaps and bounds. Field research in real 
time can be carried out because the authorized personnel who have physical strength in the 
field spot attend and the analysis investigator skilled in the remote place attends. The 
measures in an emergency can real-perform promptly by instant acquisition of data. The 
investigated observational data becomes what is enough borne as material evidence, and can 
be utilized for assignment of subsequent burden sharing. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to a field research data acquisition system, 
especially the investigation data collecting apparatus in the outdoors which combined the 
landscape image with digital data. 
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PRIOR ART 



[Description of the Prior Art] In the sampling extraction by field research, an investigator 
brings the map and memo pad of 1/25,000, it checks that a direct going and subject-of-search 
thing is in a certain portion in the map, and the subject-of-search place of the area A, and the 
seal of a point or a round head is written in the corresponding section on a map. The number 
was given to the corresponding section into which the seal of a point or a round head was put, 
the number was copied on the memo pad, and the comment about a corresponding section is 
filled in. They are another areas B and C about the same investigation... It carries out at each 
place, and enters collectively on one map of 1/25,000 later, and a distribution map which 
distribution of the wide range understands at a glance is created. Every place region A, B, and 
C ... The memo pad containing a number is arranged in order of the consecutive numbers of 
continuation, taking care that the comment about each survey point does not become a 
number difference, and is packed into the comment book of one sheet or one volume. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, with a GPS device and a light pen A document 
and the portable remote terminal in which program creation is possible, The magnetic media 
with which this portable remote terminal was equipped and which memorized the 
investigation item beforehand, and a timer, A video camera and the analog-to-digital 



conversion circuit which uses a radio portable telephone and generates still picture 
information from a video signal, The synthetic circuit which combines this still picture 
information, position data, and temporal data, and outputs a composite signal, Establish the 
magnetic needle meter which measures magnetic bearing, and position data is become final 
and conclusive with a GPS device in the position which observes a subject of search, Carry 
out video photographing of the subject of search with a video camera, reach a video signal, 
and an analog-to-digital conversion circuit generates still picture information, Become final 
and conclusive the temporal data at the time of investigation with a timer, and a composite 
signal is become final and conclusive from settled temporal data, position data, and the 
generated still picture information, Become final and conclusive the magnetic-bearing data 
which observed bearing of the exposure axis with the magnetic needle meter, and the 
comment about a subject of search is created with a portable remote terminal and a light pen, 
Memorize the observational data which consists of the composite signal and magnetic-bearing 
data which were these-become final and conclusive, and a comment to said magnetic media, 
transmit observational data to a radio dial-up line by portable telephone if needed, and 
account observational data recovers to the computer formed in the remote place, It analyzes. 
Since exact investigation data and the images of local information are collected in this way, 
information content of collection data improves by leaps and bounds. Field research in real 
time can be carried out because the authorized personnel who have physical strength in the 
field spot attend and the analysis investigator skilled in the remote place attends. The 
measures in an emergency can real-perform promptly by instant acquisition of data. The 
investigated observational data becomes what is enough borne as material evidence, and can 
be utilized for assignment of subsequent burden sharing. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the sampling extraction by the conventional 
field research, since it investigates by bringing a map and a memo pad, according to the 
environmental circumstances, a map and a memo pad may be damp, or it may become dirty, 
and an entry position may become unknown on a rainy day. The reference number was 
********(ed) and there was fear of the destination of a comment getting confused on a 
comment book. When collecting into synthetic broader-based data from the individual data of 
an every place region, many time and labors are spent on collation with each partial map, and 
arrangement of data after the data sampling with the still greater labor therefore. The data 
which gathered was enough, and since reliance was also only digital data, it was scientifically 



weak as material evidence when clarifying legal responsibility. The field research data 
acquisition system by this invention increases the efficiency of data collection work [ in the 
outdoors ] by leaps and bounds by using a video camera and personal computer peripheral 
equipment as a terminal, combines image data with numerical data, and realizes the system 
which has depth in the amount of information. 
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MEANS 

[Means for Solving the Problem] In this invention, with a GPS device and a light pen, a 
document and a portable remote terminal in which program creation is possible, Magnetic 
media with which this portable remote terminal was equipped and which memorized an 
investigation item beforehand, and a timer, A device which consists of a video camera and a 
radio portable telephone is used, and an analog-to-digital conversion circuit which generates 
still picture information from a video signal, a synthetic circuit which combines this still 
picture information, position data, and temporal data, and outputs a composite signal, and a 
magnetic needle meter which measures magnetic bearing on geography are established. 
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OPERATION 

[Function] Become final and conclusive position data with a GPS device in the position which 
observes a subject of search, carry out video photographing of the subject of search with a 



video camera, and a video signal and an analog-to-digital conversion circuit generate still 
picture information, Become final and conclusive the temporal data at the time of 
investigation with a timer, and a composite signal is become final and conclusive from settled 
temporal data, position data, and the generated still picture information, Become final and 
conclusive the magnetic -bearing data of the bearing of the exposure axis of a video camera 
with a magnetic needle meter, and the comment about a subject of search is created with a 
portable remote terminal and a light pen, The observational data which consists of the 
composite signal and magnetic-bearing data which were these-become final and conclusive, 
and a comment is memorized to magnetic media, observational data is transmitted to a radio 
dial-up line by portable telephone if needed, and the computer formed in the remote place 
receives observational data via a radio dial-up line. Even if it does not go to the spot, a 
specialist can analyze the present condition by computer formed in the remote place. Since the 
specialist does not need to go to the dangerous spot, a lot of investigation can perform him 
easily. Since position data, image data, and digital data are combined and it is obtained 
simultaneously, it can use also as legal data of evidence. 
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EXAMPLE 



[Example] Next, the example of this invention is described with reference to drawings. 
Drawing 2 is an outline view of the device which performs the field survey in the outdoors 
concerning this invention. The antenna system 1 of the GPS receiver with which the device 
which performs the field survey in the outdoors receives the electric wave from a satellite, It 
comprises the main part 10 of the notebook type computer (personal computer) which 
equipped the side front with the display 2, the digital camera 30, the magnetic needle 1 1 [ a 
total of ] that measures the direction from magnetic north, and the cellular phone 35 in which 
radio use is possible. 

[0007] the notebook type computer 10 is small at a thin shape - carrying - it is easy, and this 
main part 10 and antenna system 1 are a RS232C cable, and the digital camera 30 and the 
cellular-phone cellular phone 35 connect them by a predetermined cable. The main part 10 
builds in a small disk drive and an IC card reading- and- writing device, and can equip with a 
disk or an IC card. Hereafter, an IC card is explained to an example as a storage which 
memorizes the digital map and program of basic data. The field research data collection 
station 19 with GPS consists of these antenna systems 1, the main part 10, the digital camera 
30, the magnetic needle 1 1 [ a total of ], and the cellular-phone cellular phone 35. 
[0008]Now, GLOBAL POSITIONING SYSTEM (GPS: all the earth position grasping 
systems), Wherever it may catch the electric wave of three or more satellites and may be in [ 



of the global ground, marine, and the air ] out of 24 satellites launched by the universe, it is a 
system which can know its exact position in real time. The position (latitude, longitude, 
altitude) and information on time are transmitted from each satellite.The antenna system 1 
receives the signal about a position with a time signal, two or more balls which made distance 
from each satellite the radius are created, and the intersection of these balls serves as its 
position. If four sets of satellites are receivable, the latitude on the earth, longitude, and an 
altitude can be measured. This latitude, longitude, and an altitude are the positions of the 
antenna system 1 (themselves). 

[00091 Drawing 1 is a detailed block diagram of a device and the field research data collection 
station 19 with GPS which realizes the field research data acquisition system concerning this 
invention. The electric wave from a satellite is received by the antenna system 1, and a 
position signal is sent to the central arithmetic unit (CPU) 4 from the antenna system 1. The 
antenna system 1 is provided with a calculation function, creates the ball which made the 
radius distance from four sets of satellites, and computes one intersection of these balls. The 
antenna system 1 outputs this intersection as the latitude on the earth, longitude, and altitude 
data (Xi, Yi, Ei), i.e., a position signal. The antenna system 1 and CPU4 are connected by the 
RS232C cable 17. 

[0010]It is IC card 6 (the case where it is an IC card reader is explained) which set 
information, including latitude, longitude, an altitude (Elevation), etc., as each position 
(coordinates) on a map beforehand. That is, it is the digital map data which had determined 
latitude and longitude on the map internationally and was electronized. These days, the optical 
disc and floppy disk (FD) of the digital map which covered the whole world from the special 
company of each country are marketed globally. Although the additional remark landmark 
etc. are recorded on IC card 6 besides GPS data, time, a comment, and a memo can be added. 
A position signal is processed by CPU4 using the program in read-only memory ROM5. 
Together with a map, CPU1 is plotted, overlaps on a digital map and displays the computed 
position point on the coordinates which consist of latitude on the display 2, and longitude (it 
is the same as the usual car navigator). 

[001 l]It shall be provided although the antenna system 1, the main part 10, the digital camera 
30 for videos, the cellular phone 35, and the cell that supplies electric power to the display 2 
are not illustrated, either. Were controlled by CPU4, and select the menu on the display 2, it 
was made to have performed various programs, or to start and end, and the light pen 3 equips 
the tip part with the click button which directs decision of each instruction step. CPU4 uses 
RAM7 at the time of the operation and various kinds of operations which combine a position 
signal with map data. An output is possible for the data in RAM7 and IC card 6 to the various 
external computers 21 via input/output device 1/09 if needed. The timer 23 is carrying out 
firm output of the highly precise time signal to CPU4. 

[00 12] In addition to the above-mentioned map data, IC card 6 is provided with the data table 
showing what is investigated how in the next tables 1 and 2 beforehand programmed by 
computer 13. The data table of Tables 1 and 2 can be created in the computer 21 grade of an 
information center using an IC card reading- and- writing device. The digital camera 30 is the 
usual television camera, and can carry out video photographing of the scene of a survey point. 
The tape recorder 32 requires the video image of a scene on recording via the interface 34. As 
for a video image, a still picture is generated by the analog digital converter (A/D conversion 
circuit) 31. It is combined by the position signal (Xi, Yi, Ei) and the synthetic circuit 33 from 
the antenna system 1, and the still picture information of this DEJITA is stored in IC card 6. It 
is combined by the position signal (Xi, Yi, Ei) and the interface 34 from the antenna system 1, 
and the video image of a scene is stored in the voice recording field of the tape recorder 32. 
[0013]The cellular phone 35 consists of the ten key part 38, the modem section 37, and the 
dispatch part 36, has a function as a usual mobile phone simple substance, and can transmit IC 



card 6 and the data in RAM7 to a radio dial-up line by the instructions from CPU4. The main 
part 10 uses the cellular phone 35, and data receiving is also more possible for it than the 
exterior of a radio dial-up line by operation of CPU4. Apple Computer "NEWTON" is used 
for the display 2 which constitutes the main part main part 10, the light pen 3, CPU4, ROMS, 
IC card 6, RAM7, 1/09, and the timer 23, for example. The GPS receiver, the magnetic 
compass, video camera, and cellular phone which are marketed are used for the antenna 
system 1, magnetic needle a total of 1 1 digital cameras 30, and the cellular phone 35, 
respectively. 

[00 14] Since it measures of which direction magnetic needle 1 1 [ a total of ] photoed the 
scene, display magnetic north (0 times) is aligned with the optical axis direction of the lens of 
the digital camera 30 and a magnetic needle always turns to the north of geomagnetism, The 
direction of a field of view of the digital camera 30 (magnetic bearing, MH) can read in the 
difference of a magnetic needle and display magnetic north by viewing. Next, the contents set 
as IC card 6 about each investigation when it was the landslide investigation in the outdoors 
are explained. 
[0015] 
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[0017]The case where safe investigation of a bank or a bank is conducted at the time of rise of 
water of summer is actually explained. An investigator brings and assigns the field research 
data collection device equipped with this IC card 6, and goes to the bank of Tonegawa of the 
area A (Ryugasaki near [ for example, ]). 1/25,000 of the maps of Kanto which each 
investigation item (the numbers 1, 2, and 3 and ... the data of correspondence is unentered) of 
the data table of Tables 1 and 2 is memorized by IC card 6, and includes Toride may be 
memorized. After arriving at Tonegawa's bank, the main part 10, the antenna system 1, the 
digital camera 30, and the electric power switch of the cellular phone 35 are turned on, and 
GPS (all the earth position grasping systems) is operated. On the display 2 of the main part 
main part 10, the position which actually stands for the investigator is always expressed as a 
round dot seal etc. like the usual car navigator. 

[0018]an investigator -- point attainment of a river -- if it carries out, click operation of the 
aggressiveness button key of the light pen 3 is carried out, and an incorporation input is 
directed. CPU4 incorporates the time which includes the present position (always expressed 
as a round dot seal etc.) for a date the what times east longitude and what [ north latitude ] 
times from the antenna system 1, respectively, and it records it in the above-mentioned table 
in IC card 6. an investigator — the situation of the water-contacting area of a bank - water 
nature, the existence of collapse, etc. - a comment - it enters by carrying out and the scene 
considered to be important with the digital camera 30 is photoed in video. Although this video 
image is automatically recorded on the tape recorder 32, the days-and-months time from the 
timer 23, the what times east longitude from the antenna system 1, and what [ north latitude ] 
times, altitude data is added to this video image by I/F34, and is simultaneously recorded on it 
by the voice recording field of a tape. 

[0019]Click operation of the button key which incorporates a still picture is carried out, the 
important portion of the video images is digitized in the A/D conversion circuit 31, a still 
picture image is generated, and it records in the above-mentioned table in IC card 6. And an 
investigator reads 270 magnetic bearing (MAGNETICHEADING) in the direction which the 
digital camera 30 had turned to, enters with the light pen 3 like a comment, and records in the 
above-mentioned table in IC card 6. If there is an investigator with necessity, as shown in 
Tables 1 and 2 in addition to photography of the scene of a western direction, he does video 



photographing also of for [ of the direction of plurality ] north directions, the east direction, 
and the situation of a Namikata-oriented bank in identical time at the same point mostly, and 
can record on the form of image data in a similar manner. 

[0020] CPU4 regards it as under measurement of the time, and if there are return directions, it 
will be made into the measuring finish of the time, until it incorporates, it judges the number- 
of-times pause eye of an input and there are return directions (established input). If the data 
stored into IC card 6 becomes and a symbol display is carried out about each measuring spot 
from the longitude latitude and the altitude which are the contents of Table 1 and Table 2, the 
observation scene in the position, its direction of a field of view, and time, it will turn into the 
observational data Gi (Xi, Yi, Ei, Si, MHi, Ti). The flow of a river and the video image of 
scenery which moves are recorded in parallel with the tape recorder 32 separately [ a still 
picture ]. 

[0021] Now, on the map of the Geographical Survey Institute of 1/25,000, when 1 mm is 
increased 25,000 times, it is 25000xl0(4th [ -] power)m=25m. On a actual map, since it 
becomes the same width as what did write-in work with the pen whose thickness is about 1 
mm as a matter of fact even if the thickness of a pen or a pencil is 1 mm or less, it is thought 
that a landslide investigation position can distinguish and enter in a 25 -m error span. 
[0022]Now, the antenna system 1 outputs the data of a second bit for 41 minutes, 05 etc. 
seconds, etc. 35 minutes and 40 seconds, and north latitude 35 degrees east longitude 135 
degrees as a position signal, for example. 1 time is 60 minutes, and since 1 minute is 60 
seconds, it has been 3600 seconds once. Since 1 nautical mile is 1852 m in 60 nautical miles, 
1 time on the earth is set to 60x1852 m. The distance for 1 second is (60xl852)/(3600) =1852 
/ 60= 30.86 m. the output data of the antenna system 1 of the display accuracy of the display 2 
is one second bit in a geographic coordinate here -- it is set to 30.86 m from things, and is 
mostly in agreement with 25 m of the entry accuracy in the map of the Geographical Survey 
Institute of 1/25,000. 

[0023]now, the case where the engineering-works specialist who does not require it with the 
map of the Geographical Survey Institute of 1/25,000 there even if a landslide birthplace point 
is recorded in about 30-m accuracy, and an administration person in charge see ~ Kawamuki - 
- like this - or - a border between prefectures, Chiba Prefecture, and Ibaragi Prefecture - the 
important judgment which it is is difficult in many cases. However, if there is image data of 
the scene of Table 2 in addition to position data, it glances, and ****** is attached [ in which 
prefecture side it is, and ], and the specialist of the way can determine measures. Since it 
understands in which direction there is any direction of a field of view of the image data of a 
scene by magnetic bearing, he can understand well also for the specialist who analyzes at 
other places so that the status information of a spot may be in a actual site survey. 
[0024] When required for the time of observation of the landslide situation of the bank by rise 
of water gathering, or an emergency notice, the investigation data of recorded IC card 6 and 
the contents of Tables 1 and 2 can be transmitted to the computer 21 of an information 
gathering center via the cellular phone 35. The measures adapted to a local situation can be 
prepared or implemented in the center. In another investigation, when investigating 
abandonment of the unjust industrial waste to a dry riverbed, for example, When not only the 
abandonment distribution but the abandonment spot is discovered, the observational data Gi 
(Xi, Yi, Ei, Si, MHi, Ti) of longitude latitude, an altitude, the observation scene in the 
position, its direction of a field of view, and time can collect correctly. The collected 
observational data Gi deserves being legally adopted as material evidence at the time of the 
measure. The field research data acquisition system of this application is applicable to 
distribution investigation of animal vegetation, housing distribution investigation, an 
employee's habitation distribution, a student's habitation distribution, road repair 
investigation, geology, geographical feature cloth investigation, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a block circuit diagram of the field research data collection device of this 
invention. 

[Drawing 21 It is an entire configuration figure of the field research data acquisition system of 
this invention. 
[Description of Notations] 

1 Antenna system 

2 Display 

3 Light pen 

4 CPU 

5 ROM 

6 IC card 

7 RAM 
91/0 

10 Main part 

1 1 Magnetic needle meter 
17 Connecting cable 

13 Computer 

19 Field research data collection device 
23 Timer 

30 Video camera 

3 1 A/D conversion circuit 

32 Tape recorder 

33 Synthetic circuit 

34 Interface 

35 Cellular phone 
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[0018] mmiajii©*^ >h»iarr*i9-< 

^©K^-f^-vKglftWt 
*»SO*«*I«, ItHWJft, »*T-^I/F3 4t 

[0019] &±m&%mv&tstf?>*-&?v vt> 
*fpu tf5*:*«©rt©Mto«#SA/DaHiiEnfc3 



#Bfl¥8-9 7 9 2 7 

Mlify^M^7 3 0 #*[i^TV>fc>£|F>lT©fi££& 
(MAGNE T I CHE AD I NG) 2 7 O^IMD. 3^>ht 
nWiZv-i f^>3TtBAU I C^J — H 6 F*3©-hfd:r 

©»«©Ji^fcJnAT*l. 2 [c^rti: 5 fc> |W[— 

^©JgtcK®T#.5. 

[0 0 2 0] CPU4tt^DiX*-A*©lsI»:K«0S2: 
WWU U^->Jt^ (*SA*) ^©0 

©ate* &*& u u ^->»«««*n«*©ii©aife 
mm, ^-©feeT©«sus«, ^©si^fa, ma^e 

fct), E-^jSTSi, «SI^-^Gi(Xi, Yi.Ei, S 
i,MHi,Ti)£&5„ Jll©ifitn^>!&< Sft©tfx 

#±H«t«S'J^tC, r-^l/3-y3 2[: 
¥frLTiE@Sm:^£. 

[0 0 2 1] ST, 2 73 5=P4>«l©B±it&fflK©ilfi0 
JiTtelmmti, 2^5=Hg-f 25000x10 

(-4m) m=2 5mT$>5. ^©iteEUTii. ^> 

i mmgiro^ ft l. fc t> © t mm^m 

gijLTffiAT^^ t#A e.ni>. 

[0 0 2 2] ST7>rtSfllttftfli^tLT m 
ISl3 5S3 5»40t, jtM3 514 1#0 
5$M£, #*ft©'x-^ftffl*-rSo lfiH60^T, 

i^«6 ou>&©t\ i®J3 6 o o#t^s„ mn±. 

OlSH 6 0iifliI!tl 8 5 2m&OT, t& 
W60xl 8 5 2mito„ lt©EHK (6 0x1 
852) / (3600) =1852/60 = 30. 86 
mT&S. C rT**SM2CD**««tt, 7>^j-m 

m i ©tu^^-^^sftjtT i wras^ tct* 

6 3 0. 8 6mtft0, 2^5^i>CD 1 CDH±%@II^© 
ifflT©fBA*i S© 2 5 m t — S5rT 5 « 

[0 0 2 3] ST> :N!l»D5fi£»jiSW*, 2J5f»01 
©H±*31K©iffiHT, #53 OmffiSTtEStSnfeiL 

t t> , sgffi c v> & v»±*»nsE'^ff m mnfifLitm& 

tt, /nifties**, ^flt*. **WRS-6 6«»i^ 

t, j t©a©*n*«£©»«t**©*>aiwwf**ft 

*ttSSS)Wfc)£T?£«. MIC ilO^^-yf-^ 
©S#*lRl*^^fiT t*©^lRl (; * 5 ^ fc>*>3 ©T\ m 
*©«««***, *(R©»«3S*fcH*«t5fc, «©« 
Uf Tf^WT * t o T t> <t < S^T^ * o 

[0 0 2 4] **K.tS±^©»#r)tt«i©«a*tfl|>3 

3 5^tLT, 8a»»©I C*-H6©HSEx-^. * 
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(6) 

9 

«sit?**. ■fe>^--t?f*K»ttataibfc, ***** 

ffifWft. Bta©«ffli|T ; -iS'Gi(Xi, Yi, Ei, Si.MH 
i, TI)#IE*fcJK£T?#5. JRftbfeSfiil^-^Gi 

©Bft#^ 5tss»«if*> am. m 

[0 0 2 5] 

9 LfaW?-? tm^-9 ^^IT-&^S 
tt, H£#*£«af *fl*-PGPSgBte,fc»Jte«5 i 



#M¥8-9 7 9 2 7 

20 

[01] *»BjcDgf^pSx-^JK*Sg©^n.y^[ii 
[0 2] *&®(Dmfim&r-9<RMi'7<T&0>±{m 

1 T>5=-±gB 

2 &*&B 

3 5-f 

4 CPU 

5 ROM 

6 ICA-H 

7 RAM 
9 I/O 

I 0 

I I vm» 

1 7 SBtt^r-^;!/ 

1 3 n>k°a--^ 

1 9 K^lifix-^iR*SM 

2 3 

3 0 t'x^*^5 

3 1 A/D^«0S§ 

3 2 -f— 

3 3 ^J^IUK 

3 4 ^>^-7i-X 

3 5 ^SIISS 
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(7) 



#M¥8~9 7 9 2 7 
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